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(57) ABSTRACT 

Aspects of the invention provide a color matching pro?le 
generating device that, in an apparatus having an input 
device and an output device, performs a color matching for 
the input device and the output device and reproduces 
favorable colors Without depending on color characteristics 
of the devices. The color matching pro?le generating device 
can use an input device pro?le and an output device pro?le, 
in addition to a color conversion pro?le Which de?nes color 
conversion characteristics in an absolute color space and 
generates a color matching pro?le for the input device and 
the output device. Since the color conversion pro?le de?nes 
the color conversion characteristics in the absolute color 
space, color conversion can be performed to image data 
obtained from the input device Without depending on char 
acteristics of the input device. Accordingly, by performing a 
color matching process With the generated color conversion 
pro?le, image data can be output With color characteristics 
determined in the absolute color space, irregardless of 
characteristics of the output device. 
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COLOR MATCHING PROFILE GENERATING 
DEVICE, COLOR MATCHING SYSTEM, COLOR 
MATCHING METHOD, COLOR MATCHING 
PROGRAM, AND ELECTRONIC APPARATUS 

BACKGROUND 

[0001] 1. Technical Field of Invention 

[0002] Aspects of the invention can relate to a color 
matching system Which is used to display image data to ?t 
color characteristics of a display device. 

[0003] 2. Background of Related Art 

[0004] Related art color matching systems Which correct 
various source images to color characteristics ?t to a color 
space of a display device are knoWn. Generally, a color 
matching system may perform a color conversion betWeen 
display devices With an ICC pro?le (International Color 
Consortium Pro?le) When an application itself uses a color 
matching mechanism of an OS (operating system). The ICC 
pro?le can be constructed by a 3x3 matrix, a three-dimen 
sional table, or a four-dimensional table Which de?nes 
relationships betWeen a standard color space such as CIE 
(Commission Internationale de l’Eclairage) L*a*b* colori 
metric system or CIE XYZ colorimetric system and device 
colors (RGB, CMYK or the like). For this reason, the 
implementation of the color matching system can compose 
a heavy burden on the application itself, and an application 
developer himself is needed to have suf?cient knoWledge of 
the color matching. Further, a user is needed to record the 
ICC pro?le itself, such as a monitor, in a location to be 
managed by the OS, but the setting method is different for 
every OS, and thus it is an actual situation that the number 
of users Who realiZe the color matching is limited. 

[0005] On the other hand, apparatuses having a color 
panel mounted mechanism, such as cellular phones, can be 
circulated as ?nished products, and thus it is preferable that 
color reproducibility is realiZed Within the apparatus, With 
out having an advanced color matching mechanism. In 
recent years, hoWever, like camera mounted cellular phones, 
colors of an image itself are needed to be accurately repro 
duced on the display device of the apparatus and further on 
other cellular phones, display devices, such as personal 
computers or printers on the netWork. As such, instead of the 
color reproducing method only Within the conventional 
apparatus, demands for a color reproducing technique With 
a color matching on an assumption that the more general 
ICC pro?le is used is increasing. 

[0006] Further, as the use of camera mounted cellular 
phones has Widely spread in recent years, a color matching 
technique for an input device and an output device is highly 
demanded. When an image captured by the camera mounted 
cellular phone is displayed on a liquid crystal panel, since 
the color reproduced area by the input device is different 
from the color reproduced area by the output device, the 
color matching is preferably performed by a certain method. 
On the other hand, a technique in Which favorable colors can 
be reproduced With colors called as memory colors, such as 
skin ?esh, sea blue or spring green, independently of the 
color matching is knoWn. Further, since complex color 
reproduction algorithm needs a large processing ability, it is 
not suitable for the camera mounted cellular phone. 
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SUMMARY OF INVENTION 

[0007] Aspects of the invention can provide a color match 
ing system Which, in an apparatus having an input device 
and an output device, can perform a color matching for the 
input device and the output device and can reproduce 
favorable colors Without depending on color characteristics 
of the devices. 

[0008] According to an aspect of the invention, there can 
be provided a color matching pro?le generating device 
Which, based on an input device pro?le de?ning color 
characteristics of an input device, an output device pro?le 
de?ning color characteristics of an output device, and a color 
conversion pro?le de?ning color conversion characteristics 
in an absolute color space, generates a color matching pro?le 
for the input device and the output device. The color 
matching pro?le generating device can generate the color 
matching pro?le for the input device and the output device 
based on the input device pro?le and the output device 
pro?le, in addition to the color conversion pro?le de?ning 
the color conversion characteristics in the absolute color 
space. The color conversion pro?le can de?ne the color 
conversion characteristics in the absolute color space, and 
thus a color conversion is performed to image data obtained 
from the input device Without depending on the character 
istics of the input device. Accordingly, by performing the 
color matching process With the generated color conversion 
pro?le, image data can be output With the color character 
istics determined in the absolute color space irregardless of 
the characteristics of the output device. 

[0009] According to another aspect, the color matching 
pro?le generating device can include a conversion device for 
converting source image data into image data in the absolute 
color space based on the input device pro?le, and a color 
conversion pro?le generating device for adjusting color 
characteristics of image data in the absolute color space to 
generate the color conversion pro?le. 

[0010] According to a further aspect of the color matching 
pro?le generating device, the color conversion pro?le gen 
erating device analyZes image data of the absolute color 
space and generates the color conversion pro?le based on 
the analysis result. The color conversion pro?le can be 
generated based on the analysis result of image data in the 
absolute color space, and thus the analysis of image data can 
be stably made Without depending on the characteristics of 
the input device and the output device, thereby performing 
the color matching ?t to image data. 

[0011] According to another aspect of the invention, there 
can be provided a color matching pro?le generating method 
comprising a step of acquiring an input device pro?le 
de?ning color characteristics of an input device, a step of 
acquiring an output device pro?le de?ning color character 
istics of an output device, a step of generating a color 
conversion pro?le de?ning color conversion characteristics 
in an absolute color space, and a step of generating a color 
matching pro?le for the input device and the output device 
based on the input device pro?le, the output device pro?le, 
and the color conversion pro?le. 

[0012] According to the color matching pro?le generating 
method, the color conversion pro?le de?nes the color con 
version characteristics in the absolute color space, and thus 
the color conversion is performed to image data obtained 
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from the input device Without depending on the character 
istics of the input device. Accordingly, by performing the 
color matching process With the generated color conversion 
pro?le, image data can be output With the color character 
istics determined in the absolute color space irregardless of 
the characteristics of the output device. 

[0013] According to a further aspect of the invention, 
there can be provided a color matching pro?le generation 
program Which is executed by a computer to make the 
computer perform a step of acquiring an input device pro?le 
de?ning color characteristics of an input device, a step of 
acquiring an output device pro?le de?ning color character 
istics of an output device, a step of generating a color 
conversion pro?le de?ning color conversion characteristics 
in an absolute color space, and a step of generating a color 
matching pro?le for the input device and the output device 
based on the input device pro?le, the output device pro?le, 
and the color conversion pro?le. By executing the color 
matching pro?le generation program on the computer, the 
color matching pro?le generating device can be imple 
mented. 

[0014] According to another aspect of the invention, there 
can be provided a color matching system including a pro?le 
memory unit for storing a plurality of color matching 
pro?les for an input device and an output device during use 
according to deterioration With time of at least one of the 
input device and the output device, a color matching pro 
cessing device for performing a color matching process on 
image data, Which is supplied from the input device, using 
one of the plurality of color matching pro?les to output the 
result to the output device, and an updating device for 
detecting the used period of at least one of the input device 
and the output device and selecting one of the plurality of 
color matching pro?les based on the detected used period, if 
necessary, for performing an update process Which updates 
the color matching pro?le used by the color matching 
processing device. 

[0015] According to the color matching system, the plu 
rality of color matching pro?les are stored for the used 
period according to the deterioration With time of at least one 
of the input device and the output device. And then, accord 
ing to the used period of the input device and/or the output 
device, the plurality of color matching pro?les are suitably 
updated, thereby performing the color matching process. 
Accordingly, even When the deterioration With time due to 
the characteristics of the input device or the output device 
occur, the changes are absorbed by the color matching 
pro?le, and thus favorable color reproducibility can be 
constantly ensured. 

[0016] According to a further aspect of the invention, in 
the color matching system, the updating means deletes the 
color matching pro?le corresponding to an expired use 
period, from the pro?le memory unit. By deleting the color 
matching pro?le Which is no longer used by the update, the 
limited storage capacity of the memory unit can be ef? 
ciently used. 

[0017] According to an additional aspect of the invention, 
in the color matching system, the updating means may 
perform the update process after a poWer supply is applied 
to the input device and the output device. Further, according 
to a ninth aspect of the invention, the updating means may 
perform the update process at every predetermined time. 
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[0018] According to a tenth aspect of the present inven 
tion, there is provided a color matching method that can 
include a pro?le storing step of storing a plurality of color 
matching pro?les for an input device and an output device 
during use according to deterioration With time of at least 
one of the input device and the output device, a color 
matching processing step of performing a color matching 
process on image data, Which is supplied from the input 
device, using one of the plurality of color matching pro?les 
to output the result to the output device, and an updating step 
of detecting the used period of at least one of the input 
device and the output device and selecting one of the 
plurality of color matching pro?les based on the detected 
used period, if necessary, for updating the color matching 
pro?le used in the color matching processing step. 

[0019] According to the color matching method, the plu 
rality of color matching pro?les are stored for the used 
period according to the deterioration With time of at least one 
of the input device and the output device. And then, accord 
ing to the used period of the input device and/or the output 
device, the plurality of color matching pro?les are suitably 
updated, thereby performing the color matching process. 
Accordingly, even When the deterioration With time due to 
the characteristics of the input device or the output device 
occur, the changes are absorbed by the color matching 
pro?le, and thus favorable color reproducibility can be 
constantly ensured. 

[0020] According to a further aspect of the invention, 
there can be provided a color matching program Which is 
executed on a computer having a plurality of memory units 
and Which makes the computer perform a pro?le storing step 
of storing in the plurality of memory units a plurality of 
color matching pro?les for an input device and an output 
device during use according to deterioration With time of at 
least one of the input device and the output device, a color 
matching processing step of performing a color matching 
process on image data, Which is supplied from the input 
device, using one of the plurality of color matching pro?les 
to output the result to the output device, and an updating step 
of detecting the used period of at least one of the input 
device and the output device and selecting one of the 
plurality of color matching pro?les based on the detected 
used period, if necessary, for updating the color matching 
pro?le used in the color matching processing step. By 
executing the color matching program on the computer, the 
color matching system can be implemented. 

[0021] According to another aspect of the invention, there 
can be provided a color matching system including a pro?le 
memory unit for storing a color matching pro?le for an input 
device and an output device, the color matching pro?le 
being generated based on an input device pro?le de?ning 
color characteristics of the input device, an output device 
pro?le de?ning color characteristics of the output device, 
and a color conversion pro?le de?ning color conversion 
characteristics in an absolute color space, a color matching 
processing device for performing a color matching process 
on image data, Which is supplied from the input device, With 
the color matching pro?le and outputting the result to the 
output device, a detecting device for detecting a lighting 
control state of an environment in Which at least one of the 
input device and the output device is present, and an 
updating device for correcting the color conversion pro?le 
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based on the detected lighting control state and updating the 
color matching pro?le using the corrected color conversion 
pro?le. 
[0022] According to the color matching system, the color 
matching pro?le for the input device and the output device 
is stored, the color matching process is performed on image 
data, Which is supplied from the input device, With the color 
matching pro?le, and then the result is output to the output 
device. Here, the lighting control state of the environment in 
Which at least one of the input device and the output device 
is present is detected, the color conversion pro?le is cor 
rected based on the detected lighting control state, and the 
color matching pro?le is updated using the corrected color 
conversion pro?le. Accordingly, according to the lighting 
control state of the environment in Which the input device or 
the output device is present, the color conversion pro?le is 
corrected to perform the suitable color conversion and the 
corrected color conversion pro?le is re?ected in the color 
matching pro?le. Therefore, even if the lighting control state 
changes, a favorable color reproducibility can be stably 
realiZed. 

[0023] According to a further aspect of the invention, in 
the color matching system, the absolute color space is an 
L* a*b* space Which is constructed by elements L, a*, and 
b*, and the updating device corrects the color conversion 
pro?le for the elements separately. The color conversion 
pro?le is corrected separately for the respective elements L, 
a*, and b* constituting the absolute color space, and thus 
optimal correction can be performed according to various 
changes in the lighting control state. 

[0024] According to another aspect of the invention, in the 
color matching system, the input device may be a camera 
module Which serves as the detecting device. Thus, there is 
no need for providing a dedicated sensor or the like to detect 
the lighting control state. 

[0025] According to an additional aspect of the invention, 
there can be provided a color matching method including a 
pro?le storing step of storing in a memory unit a color 
matching pro?le for an input device and an output device, 
the color matching pro?le being generated based on an input 
device pro?le de?ning color characteristics of the input 
device, an output device pro?le de?ning color characteris 
tics of the output device, and a color conversion pro?le 
de?ning color conversion characteristics in an absolute color 
space, a color matching processing step of performing a 
color matching process on image data, Which is supplied 
from the input device, With the color matching pro?le and 
outputting the result to the output device, a detecting step of 
detecting a lighting control state of an environment in Which 
at least one of the input device and the output device is 
present, and an updating step of correcting the color con 
version pro?le based on the detected lighting control state 
and updating the color matching pro?le using the corrected 
color conversion pro?le. 

[0026] According to the color matching method, the color 
matching pro?le for the input device and the output device 
is stored, the color matching process is performed to image 
data, Which is supplied from the input device, With the color 
matching pro?le, and the result is output to the output 
device. Here, the lighting control state of the environment in 
Which at least one of the input device and the output device 
is present is detected, the color conversion pro?le is cor 
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rected based on the detected lighting control state, and the 
color matching pro?le is updated using the corrected color 
conversion pro?le. Accordingly, according to the lighting 
control state of the environment in Which the input device or 
the output device is present, the color conversion pro?le is 
corrected to perform the suitable color conversion and the 
corrected color conversion pro?le is re?ected in the color 
matching pro?le. Thus, even When the lighting control state 
changes, favorable color reproducibility can be stably real 
iZed. 

[0027] According to a further aspect of the invention, 
there can be provided a color matching program Which is 
executed on a computer having a memory unit and Which 
makes the computer perform a pro?le storing step of storing 
in the memory unit a color matching pro?le for an input 
device and an output device, the color matching pro?le 
being generated based on an input device pro?le de?ning 
color characteristics of the input device, an output device 
pro?le de?ning color characteristics of the output device, 
and a color conversion pro?le de?ning color conversion 
characteristics in an absolute color space, a color matching 
processing step of performing a color matching process on 
image data, Which is supplied from the input device, With the 
color matching pro?le and outputting the result to the output 
device, a detecting step of detecting a lighting control state 
of an environment in Which at least one of the input device 
and the output device is present, and an updating step of 
correcting the color conversion pro?le based on the detected 
lighting control state and updating the color matching pro?le 
using the corrected color conversion pro?le. By executing 
the color matching program on the computer, the color 
matching system can be implemented. 

[0028] Further, the color matching system can preferably 
be mounted on an electronic apparatus having an input 
device and an output device to be associated With them. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] The invention Will be described With reference to 
the accompanying draWings, Wherein like numerals refer 
ence like elements, and Wherein: 

[0030] FIG. 1 is an exemplary block diagram shoWing a 
schematic con?guration of an image display device to Which 
the invention is applied; 

[0031] FIG. 2 shoWs an outline of a color matching 
process according to the invention; 

[0032] FIG. 3 is a ?oWchart of a device link pro?le 
generation process; 

[0033] FIG. 4 is a ?oWchart of an automatic device link 
pro?le generation process; 

[0034] FIGS. 5A and 5B shoW an example of a device 
link pro?le according to a ?rst example; 

[0035] FIG. 6 shoWs a How of an update process of the 
device link pro?le according to the ?rst example; 

[0036] FIG. 7 schematically shoWs an update method of a 
device link pro?le according to a second example; and 

[0037] FIG. 8 shoWs a How of an update process of the 
device link pro?le according to the second example. 
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DETAILED DESCRIPTION OF PREFERRED 
MBODIMENTS 

[0038] Hereinafter, preferred embodiments of the inven 
tion Will be described With reference to the drawings. 

[0039] FIG. 1 shoWs a schematic con?guration of an 
image display device 100 to Which a color matching system 
of the invention is applied. The image display device 100 
can be constructed by a terminal device, such as a camera 
mounted cellular phone into Which a camera module as an 
input device and a display panel as an output device are 
integrated. HoWever, such an application is not intended to 
limit the invention. 

[0040] The image display device 100 is broadly divided 
into an image processing unit 10, a display unit 20, and an 
imaging unit 30. The imaging unit 30 has a camera module 
15 and supplies motion pictures or still pictures captured by 
the camera module 15 as source image data D1 to the image 
processing unit 10. 

[0041] The image processing unit 10 can perform a color 
matching process to source image data D1 to be supplied 
from the imaging unit 30 to generate display image data D2 
and supplies it to the display unit 20. Speci?cally, the image 
processing unit 10 has a CPU 12, a ROM 14, a RAM 16, a 
VRAM 18, and so on. 

[0042] The ROM 14 stores an OS Which takes charge of 
basic controls of the image processing unit 10 and various 
application programs. The RAM 16 stores a variety of 
application softWare or image data. In addition, in the RAM 
16, a device link pro?le serving as a color matching pro?le 
in the present invention is stored, of Which details Will be 
described beloW. Further, a portion of the RAM 16 may be 
used as a Working memory in the color matching process by 
the image processing unit 10. The VRAM 18 is an image 
memory Which stores display image data D2 after the color 
matching process by the image processing unit 10 is com 
pleted. The CPU 12 executes the OS or the application 
programs stored in the ROM 14 to perform various pro 
cesses including the color matching process described later 
and controls. 

[0043] The display unit 20 displays display image data D2 
supplied from the image processing unit 10 on a display 
panel 22. The display panel 22 may be constructed by a 
liquid crystal panel, for example, but this is not intended to 
limit the invention. Adisplay controller 24 generates driving 
signals for pixels of the display panel 22 based on display 
image data D2 and supplies them to the display panel 22 to 
drive the display panel 22. Thus, on the display panel 22, an 
image corresponding to display image data D2 supplied 
from the image processing unit 10 is displayed. 

[0044] Next, a principle of a color matching according to 
the invention Will be described. FIG. 2 schematically shoWs 
a basic principle of a color matching according to the 
invention. As shoWn in FIG. 2, source image data D 1 
generated by a source device (input device), such as a 
camera module, is converted into an absolute color space 
such as the L* a*b* colorimetric system. And then, required 
processes such as color adjustment are performed in the 
absolute color space and thus display image data D2 is 
generated. Display image data D2 is supplied to a destina 
tion device 56 (output device) such as an LCD (Liquid 
Crystal Display) panel such that an image is displayed 
thereon. 
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[0045] Here, When source image data D1 is converted into 
image data in the absolute color space, a source device 
pro?le 62 is used. The source device pro?le 62 is data Which 
de?nes color attributes in the color space of the source 
device. Source image data D 1 is converted into image data 
in the absolute color space (in this example, L*a*b*) based 
on the color attributes. 

[0046] Next, required image processes are performed to 
image data in the absolute color space. The required image 
processes includes processes on luminosity, contrast, satu 
ration, conversions of speci?c colors, or memory colors. The 
process on the memory colors is a process that adjusts skin 
?esh, see blue, or spring green so as to be cleanly displayed 
on a person’s eyesight. Here, the image processes are 
performed using one-dimensional (1D) lookup tables (LUT) 
for three elements L, a*, and b* in the absolute color space 
L*a*b* respectively and using a three-dimensional (3D) 
LUT for three elements of L*, a*, and b*. And then, an 
abstract pro?le 64 Which de?nes the color conversion or 
color adjustment by the image processes is generated. That 
is, the abstract pro?le 64 is data Which de?nes a color 
conversion method for performing favorable color repro 
duction in the absolute color space. 

[0047] On the other hand, as for the destination device 56, 
there is a destination device pro?le 66 Which de?nes color 
characteristics thereof. The destination device pro?le 66 is 
data for performing favorable color reproduction on the 
destination device 56. 

[0048] On the image display device 100 of the invention, 
the camera module 15 as the source device and the display 
panel 22 as the destination device are mounted to be 
associated With each other and a combination of the source 
device and the destination device is ?xed. Thus, based on the 
source device pro?le 62, the abstract pro?le 64, and the 
destination device pro?le 66, one device link pro?le 70 is 
generated and stored. That is, the device link pro?le 70 is 
data Which de?nes a color conversion method from a color 
space of the source device 52 to a color space of the 
destination device 56, including the above-mentioned 
required image processes. The image display device 100 
stores the device link pro?le 70 in the RAM 16, for example, 
performs the color matching process to source image data 
D1 according to the device link pro?le 70, and supplies the 
result to the destination device 56. Accordingly, on the 
display panel 22 as the destination device 56, display image 
data D2 is displayed With favorable color characteristics. 

[0049] In the above-mentioned image display device 100, 
the abstract pro?le 64 Which de?nes the required image 
processing method is generated in the absolute color space, 
and thus the abstract pro?le 64 is de?ned so as to perform 
favorable color reproduction in the absolute color space. 
Thus, if the color matching process is performed according 
to the device link pro?le 70 Which is generated to include the 
abstract pro?le 64, it has advantages that an image Which is 
displayed on the destination device 56 has favorable color 
characteristics in the absolute color space and thus the image 
does not depend on color characteristics of the source device 
or destination device. 

[0050] FIG. 3 shoWs a ?oWchart of a device link pro?le 
generation process. Moreover, the device link pro?le is 
generated in advance in the folloWing sequence by a device 
(hereinafter, referred to as ‘pro?le generating device’) dif 
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ferent from the image display device 100. Moreover, the 
pro?le generating device may be constructed by a computer 
device having a CPU, a RAM, and so on, and generates the 
device link pro?le 70 by executing a program corresponding 
to the folloWing processes. And then, the generated device 
link pro?le 70 is previously stored in a memory unit such as 
the ROM 14 or RAM 16 of the image display device 100 
shoWn in FIG. 1. 

[0051] To begin With, referring to FIG. 3, the pro?le 
generating device converts a source image into the absolute 
color space based on the source device pro?le (step S10). 
When the device link pro?le of the image display device 100 
is generated, the source image is an image output from the 
camera module. Further, as the source image itself, for 
example, a standard image pattern or the like can be used. 

[0052] Next, the pro?le generating device samples the 
source image converted into the absolute color space (step 
S12). And then, the pro?le generating device determines 
image adjustment parameters of sampled image data accord 
ing to an input of a Worker (step S14) and generates a 
conversion table in the absolute color space, that is, the 
abstract pro?le (step S16). 
[0053] And then, the pro?le generating device generates 
the device link pro?le based on the source device pro?le, the 
abstract pro?le, and the destination device pro?le (step S18). 
The device link pro?le generated in such a manner is a 
pro?le for the color matching betWeen the source device 
(that is, the camera module 15) and the destination device 
(that is, the display panel 22) Which are mounted on the 
image display device 100. The device link pro?le is stored 
in the image display device 100 and is used for the color 
matching process. 

[0054] The above-mentioned device link pro?le genera 
tion process is intended for the case in Which the Worker 
inputs the image adjustment parameters in the absolute color 
space. HoWever, if the image adjustment parameters and 
their adjustment quantities in the absolute color space are 
determined in advance, the device link pro?le can be auto 
matically generated. In particular, as for the so-called 
memory color, such as skin ?esh or sea blue, by determining 
an image adjustment method in advance, it is possible to 
apply the automatic device link pro?le generation. 

[0055] FIG. 4 shoWs a ?oWchart of an exemplary auto 
matic device link pro?le generation process. The speci?c 
process is the same as the generation process shoWn in FIG. 
3. That is, to begin With, the pro?le generating device 
converts the source image into the absolute color space 
based on the source device pro?le (step S50). Next, the 
pro?le generating device analyZes image data converted into 
the absolute color space and generates the abstract pro?le 
according to the image adjustment parameters and their 
adjustment quantities determined in advance (step S52). And 
then, the pro?le generating device generates the device link 
pro?le based on the source device pro?le, the abstract 
pro?le, and the destination device pro?le (step S54). 

[0056] Next, a ?rst example of an image display device to 
Which the invention is applied Will be described. In the ?rst 
example, the above-mentioned device link pro?le is plurally 
generated in advance in consideration of deterioration With 
time in the source device and/or the destination device and 
stored in the image display device 100. And then, for use, the 
plural device link pro?les are sWitched. 
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[0057] In an apparatus, such as a camera mounted cellular 
phone, the color matching process is preferably preformed 
such that a user can not be conscious. When plural source 
device or destination device pro?les exist, the data siZe of 
the device link pro?le increases. HoWever, at the time of the 
combination of one camera module and one display panel, 
even When plural device link pro?les are stored, the storage 
capacity of the device is not pressed so much. On the other 
hand, the deterioration With time in the device such as the 
camera module or the display panel can be expected from 
various device characteristics. Thus, by preparing and stor 
ing plural device link pro?les according to the deterioration 
With time in the device such as the camera module or the 
display panel in advance and by sWitching them for use 
according to the deterioration With time, the color matching 
?t to the deterioration With time in the device can be 
automatically performed. 
[0058] FIG. 5A shoWs an example of plural device link 
pro?les Which are prepared according to deterioration With 
time. As shoWn in FIG. 5A, using a source device pro?le at 
the time of shipping Which de?nes color characteristics of 
the source device (the camera module 15) mounted on the 
image display device 100 When shipping, a destination 
device pro?le at the time of shipping Which de?nes color 
characteristics of the destination device (the display panel 
22) When shipping, and the above-mentioned abstract pro 
?le, a device link pro?le at the time of shipping is generated. 
Moreover, in the present example, if necessary, the device 
link pro?le may be generated With no abstract pro?le. 

[0059] Similarly, using a source device pro?le one year 
later and a destination device pro?le one year later, a device 
link pro?le one year later is generated. In such a manner, 
after expecting characteristic deterioration of the source 
device and the destination device for every predetermined 
period (in this example, for every year) from shipping, the 
source device pro?les and the destination device pro?les are 
generated and the device link pro?les for every predeter 
mined period from shipping are prepared using the source 
device pro?les and the destination device pro?les. And then, 
the plural device link pro?les are stored in the memory unit 
such as the ROM or the RAM of the image display device 
100 When shipping. 
[0060] In addition, the image display device 100 stores an 
update database of the device link pro?les. As exemplarily 
shoWn in FIG. 5B, the update database shoWs correspon 
dence relationships betWeen the lapsed time after shipping 
and the device link pro?le Which is used for that period. 

[0061] The image display device 100 uses the update 
database and updates the device link pro?le according to the 
used period of the image display device 100. FIG. 6 shoWs 
a ?oWchart of an exemplary device link pro?le update 
process. Moreover, this process can be realiZed by alloWing 
the CPU 12 to execute the program prepared and stored in 
advance in the ROM 14 or the like. 

[0062] The image display device 100 has the CPU 12, and 
so on, as shoWn in FIG. 1, and thus the lapsed time can be 
counted by the CPU 12. For example, the CPU 12 can count 
the lapsed time of the image display device 100, such as a 
cellular phone or the like, from a point of time at Which a 
poWer supply is applied to the image display device 100 for 
the ?rst time after shipping. 

[0063] The image display device 100 determined Whether 
or not the update check timing comes (step S20). Here, the 
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update check timing is the timing at Which the determination 
Whether or not the device link pro?le should be updated is 
performed. For example, if the update check timing is set 
When the poWer supply is applied to the image display 
device 100, the update process shoWn in FIG. 6 is performed 
Whenever the poWer supply is applied to the image display 
device 100. When the image display device 100 is the 
cellular phone, the update check timing may be set just after 
the charging of the cellular phone starts. Further, irregardless 
of presence/absence of operations such as the application of 
the poWer supply, the update check timing may be set to 
every predetermined time (for example, for every day). In 
addition, the update check timing may be set to the combi 
nation of the time of the poWer supply application and the 
speci?c time every day. 

[0064] If the update check timing comes, the CPU 12 
refers the update database exemplarily shoWn in FIG. 5B 
(step S22) and determines Whether or not the update timing 
is expired (step S24). Speci?cally, it is determined Whether 
or not the device link pro?le corresponding to the lapsed 
time at that time and the device link pro?le Which is 
currently being used accord With each other. If the update 
timing is expired (the step S24; Yes), the CPU 12 reads 
based on the update database the device link pro?le corre 
sponding to the lapsed time at that time from the memory 
unit, such as the ROM or the RAM, and sets it as the device 
link pro?le to be used for the color matching process. 

[0065] In such a manner, the image display device 100 
refers the update database and updates the device link 
pro?le, if necessary, Whenever the predetermined update 
check timing comes. Thus, the device link pro?le to be used 
for the color matching process according to the deterioration 
With time in characteristics of the source device or the 

destination device mounted on the image display device 100 
is selected. Thus, even When the characteristics of the device 
such as the camera or the LCD panel of the camera mounted 

cellular phone change by annual deterioration or the like, 
image data can be displayed With suitable color character 
istics according to the change. 

[0066] In a step S26, after a neW device link pro?le is set, 
the device link pro?le Which Was used till then becomes 
unnecessary. Thus, after performing the update, the CPU 12 
may delete the device link pro?le, Which Was used till then, 
from the memory unit. Accordingly, limited storage capacity 
in the image display device 100 can be ef?ciently used. 

[0067] Moreover, the number of device link pro?les Which 
are stored in advance in the memory unit at the time of 
shipping the image display device 100 is determined based 
on conditions of the deterioration With time in the charac 
teristics of the source device or the destination device, the 
storage capacity of the memory unit, and so on. 

[0068] Next, a second example of an exemplary image 
display device to Which the invention is applied Will be 
described. According to the second example, the image 
display device updates the device link pro?le according to 
lighting control state of an environment in Which the device 
is present. 
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[0069] Even though the source device or the destination 
device mounted on the image display device does not 
change, the device link pro?le to be used for the color 
matching process may be corrected according to the lighting 
control state, for example, luminosity of an illumination or 
illumination colors, of the environment in Which the device 
itself is present. In the present example, a device for detect 
ing the lighting control state of the environment in Which the 
device is present is provided, and the abstract pro?le is 
corrected according to the detected lighting control state to 
update the device link pro?le. As the means for detecting the 
lighting control state, a dedicated optical sensor may be 
provided in the image display device 100. Further, When the 
image display device 100 has imaging means, like the 
camera mounted cellular phone, the lighting control state 
may be detected With the imaging means. 

[0070] FIG. 7 schematically shoWs an outline of the 
process in the present example. To begin With, an abstract 
pro?le to a standard lighting control state (hereinafter, 
referred to as ‘original abstract pro?le’) is generated. And 
then, based on the original abstract pro?le, the source device 
pro?le, and the destination device pro?le, the device link 
pro?le is generated and stored in the memory unit. Further, 
the color matching process is performed With the device link 
pro?le. 

[0071] The detecting means for detecting the lighting 
control state mounted on the image display device detects an 
ambient lighting control state (for example, luminosity or 
the like). And then, When a change in detection data indi 
cating the lighting control state exceeds a predetermined 
threshold value, the original abstract pro?le is corrected. 
And then, based on the corrected abstract pro?le, the source 
device pro?le, and the destination device pro?le, a neW 
device link pro?le is generated and stored in the memory 
unit. Thereafter, the neW device link pro?le is used. 

[0072] Moreover, there are many methods for correcting 
the abstract pro?le based on the change in the lighting 
control state. In a suitable method, one-dimensional (ID) 
lookup tables (LUT) for three elements L, a*, and b* in the 
absolute color space L* a*b* are generated respectively, and 
the elements L, a*, and b* are corrected separately from 
each other according to the lighting control state. According 
to this method, for the change in luminosity among the 
changes in the lighting control state, the element L indicating 
brightness is mainly corrected, and for the change in the 
color tone of the illumination, the elements a* and b* 
in?uencing saturation and color are mainly corrected. That 
is, ?ne correction can be performed. Of course, the correc 
tion method is not limited to the above-mentioned method. 
For example, the correction may be performed With the 
three-dimensional LUT for the elements L*, a*, and b*. 

[0073] Next, an update process of the device link pro?le 
Will be described. FIG. 8 shoWs a ?oWchart of the update 
process of the device link pro?le according to the second 
example. Moreover, this process is realiZed by alloWing the 
CPU 12 or the like in the image display device 100 to 
execute the program prepared in advance. 

[0074] To begin With, the image display device 100 
acquires detection data indicating the lighting control state 
by means of the device for detecting the lighting control 
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state (step S30), and determines Whether or not the differ 
ence betWeen detection data and previous data exceeds the 
predetermined threshold value (step S32). If the difference 
exceeds the threshold value (step S32; Yes), the image 
display device 100 generates the one-dimensional LUTs for 
each elements L, a*, and b* based on acquired detection data 
(step S34). In these LUTs, correction characteristics accord 
ing to the lighting control state are re?ected. 

[0075] Next, the CPU 12 corrects the original abstract 
pro?le With the generated one-dimensional LUTs to generate 
the neW abstract pro?le (step S36). And then, based on the 
neW abstract pro?le, the source device pro?le, and the 
destination device pro?le, a device link pro?le is generated 
(step S38), and the device link pro?le Which Was used till 
then is replaced With the neWly generated device link pro?le, 
thereby updating the device link pro?le (step S40). 

[0076] In such a manner, the abstract pro?le is corrected 
according to the lighting control state of the environment in 
Which the image display device 100 is present, and thus the 
optimal device link pro?le is generated, thereby performing 
the color matching process. 

[0077] Moreover, the color matching process according to 
the present invention can be intended for input devices (for 
example, CCD (charge-coupled device) camera), output 
devices (for examples, LCD (liquid crystal device), or 
various image data, such as contents (images from an 
external information provider), images captured by digital 
cameras or the like. 

[0078] While this invention has been described in con 
junction With the speci?c embodiments thereof, it is evident 
that many alternatives, modi?cations, and variations Will be 
apparent to those skilled in the art. Accordingly, preferred 
embodiments of the invention as set forth herein are 
intended to be illustrative, not limiting. There are changes 
that may be made Without departing from the spirit and 
scope of the invention. 

What is claimed is: 
1. A color matching pro?le generating device Which 

generates a color matching pro?le for an input device and an 
output device based on: 

an input device pro?le de?ning color characteristics of the 
input device; 

an output device pro?le de?ning color characteristics of 
the output device; and 

a color conversion pro?le de?ning color conversion char 
acteristics in an absolute color space. 

2. The color matching pro?le generating device according 
to claim 1, comprising: 

a conversion device that converts source image data into 
image data in the absolute color space based on the 
input device pro?le; and 

a color conversion pro?le generating device that adjusts 
color characteristics of image data in the absolute color 
space and that generates the color conversion pro?le. 

3. The color matching pro?le generating device according 
to claim 2, 
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the color conversion pro?le generating device analyZing 
the image data of the absolute color space and gener 
ating the color conversion pro?le based on the analysis 
result. 

4. A color matching pro?le generating method, compris 
ing: 

acquiring an input device pro?le de?ning color charac 
teristics of an input device; 

acquiring an output device pro?le de?ning color charac 
teristics of an output device; 

generating a color conversion pro?le de?ning color con 
version characteristics in an absolute color space; and 

generating a color matching pro?le for the input device 
and the output device based on the input device pro?le, 
the output device pro?le, and the color conversion 
pro?le. 

5. A color matching system, comprising: 

a pro?le memory unit that stores a plurality of color 
matching pro?les for an input device and an output 
device during use according to deterioration With time 
of at least one of the input device and the output device; 

a color matching processing device that performs a color 
matching process on image data, that is supplied from 
the input device, using one of the plurality of color 
matching pro?les to output the result to the output 
device; and 

an updating device that detects a used period of at least 
one of the input device and the output device and 
selects one of the plurality of color matching pro?les 
based on the detected used period, if necessary, for 
performing an update process Which updates the color 
matching pro?le used by the color matching processing 
device. 

6. The color matching system according to claim 5, 

the updating device deleting the color matching pro?le 
corresponding to an expired use period, from the pro?le 
memory unit. 

7. The color matching system according to claim 6, 

the updating device performing the update process after a 
poWer supply is applied to the input device and the 
output device. 

8. The color matching system according to claim 6, 

the updating device performing the update process at 
every predetermined time. 

9. An electronic apparatus, comprising: 

a color matching system as recited in claim 6; 

an input device; and 

an output device, Which are associated With each other. 
10. A color matching system, comprising: 

a pro?le memory unit that stores a color matching pro?le 
for an input device and an output device, the color 
matching pro?le being generated based on an input 
device pro?le de?ning color characteristics of the input 
device, an output device pro?le de?ning color charac 
teristics of the output device, and a color conversion 
pro?le de?ning color conversion characteristics in an 
absolute color space; 
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a color matching processing device that performs a color 
matching process on image data, Which is supplied 
from the input device, With the color matching pro?le 
and outputting the result to the output device; 

a detecting device that detects a lighting control state of 
an environment in Which at least one of the input device 
and the output device is present; and 

an updating device that corrects the color conversion 
pro?le based on the detected lighting control state and 
updates the color matching pro?le using the corrected 
color conversion pro?le. 
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11. The color matching system according to claim 10, 

the absolute color space being an L*a*b* space Which is 
constructed by elements L, a*, and b*, and the updating 
device correcting the color conversion pro?le for the 
elements separately. 

12. The color matching system according to claim 10, 

the input device being a camera module Which serves as 
the detecting device. 


